Detection of DNA damage in pigeon erythrocytes using a chromatin dispersion assay.
The monitoring of environmental genotoxicity requires the selection of model organisms as "sentinels" as well as the development of sensitive and reliable tests for the assessment of DNA damage. The aims of this study were to quantify genomic DNA strand breakage in the erythrocytes of Columba livia induced by thermal stress using the modified chromatin dispersion test and to validate the results by alkaline comet assay and DNA breakage detection-fluorescence in situ hybridization (DBD-FISH). The chromatin dispersion test allowed for clear visualization of erythrocyte cells with DNA damage and of cells with no DNA damage. DNA damage increased significantly with increase in temperature. Additionally, we observed nuclear abnormalities associated with apoptosis, such as karyorrhexis (nuclear disintegration) and karyolysis (nuclear dissolution). These results were validated by alkaline comet assay and DBD-FISH. In conclusion, this procedure is a reliable, precise, and inexpensive morphological bioassay for routine quantitative analysis of DNA breakage in pigeon erythrocytes induced by thermal stress. This method could also be useful as a practical screening tool for genotoxicity testing in environmental care.